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Abstract of JP2001 0731 1 6 

PROBLEM TO BE SOLVED: To obtain a thin 
film which exhibits high photocatalyst activity, 
has excellent scratching resistance and has a 
uniform film thickness by using a materia! 
target essentially consisting of Ti and 
executing a reactive DC sputtering method in 
an oxidizing atmosphere containing ozone of a 
specific partial pressure. SOLUTION: A 
gaseous mixture composed of oxygen and 1 to 
15% Inert gas is supplied from a gas supply 
device 1 via a flow rate controller 4 to a quartz 
double tube type ozonizer 2. The resulted 
impurity-free ozonized gas of <=50% is 
supplied via a flow rate controller 6 to an 
evacuated sputtering chamber 3. The inert gas 
from a supply device 8 is introduced at need to 
form the oxidizing atmosphere of >=0.001 Pa, 
more preferably about <=2 Pa of ozone partial 
pressure. The reactive DC sputtering method 
is then executed by using the metallic target 
essentially consisting of Ti. As a result, the thin 
film which has a geometric thin film thickness 
of 5 to 1 ,000 nm and consists essentially of the 
oxide of Ti is obtained at a high deposition rate 
on a substrate consisting of glass, etc., with a 
good adhesion property. 




Data supplied from the esp@ce/ief database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOCSiIDX=JP2001 0731 1 6&F=8 



06/07/11 




«2) i2t H # 11= ^ S (A) 



#[^2001-73116 
(P2001-73116A) 

(43)4ilB B ^JS13^ 3 ^21 B (2001. 3, 21) 



(SDInta.' 
C 2 3 C 14/08 
CO IB 13/11 
5^1/06 
C 0 1 G 53/04 
C 2 3 C 14/34 



F I 

C 2 3 C 14/08 
C 0 1 B 13/11 
21/06 
C 0 1 G 23/04 
C 2 3 C 14/34 



OL 



E 
A 
C 
M 

i± 12 H) 



S 4G042 
4 G 0 4 / 
4K0 2 9 



St»M\Z&< 



(2i)ms#^ 



(22)IJIHB 



^a¥l 1-246960 



¥«11^9^ 10 0999.9.1) 



(71) USA 000006208 



(71) USA 390031152 

^«U»E^^am»^/ri622«»12 
(71) USA 00000(X)44 

A]S^=FftffiK^r«Br - re 12* 1 ^ 
^5$^;iim«Sim^iiisAA« 5 ~ 11 - 16 

(74)fC^A 100080159 

#3S± 2Ba aat (^tl.f9) 



(54) [5RS^(D«i»] i^mofi^g^^ 

m^t:fjmvh'ox. imm^^mmim^^L. mm 
»&^^o. 0 0 1 p a&jL(D:tYyi:i^^^i>mimm 



Patent provided by Sughrue Mion, PLLC - http:/Aivww.sughrue.com 



^EiJiO . 0 0 1 P afeLli<?5Jj-y>'S:-S-*i-&»fke# 
Hm-CRlEttX^N- -y :f U V^aSrtT d t J: 0 , T i 

[W«^3 ] fl!nesM<7)m^wi¥s*^ 5-1000 

fflmTRJiSttX.'N- -y 9 V y^mi:fr oZblz^*). f?f2 

m. 

■y h^m^-^-Hi-E^O. 0 0 1 P at:Xt<7)yt-Yyi:'k^'t 

henmmBss.x'Rm^yi -y u yymi'<i ozt^z 

J: 0 , file 1 aJilicO^JSiOK^LDS-ifigtii-i: S 

im{»^±.\.zm^-thmm<r>wm:mx'h-ox :ffxmi^ 

tt;^>'N->y ^ V yy^imo:^^^'/^*) yy^^yt<-^ 



(2) ra2 001-73116 (P2001-73116A) 



T : :tyvSr**-r«.m*Srl9ie»«s«0®t:|fiHtTJScaj 
(000 1] 

^Yy^^mizmrh. ^^iz^ ^^mmu. auie^y 
izm-t^ . 

[0002] 

ifi^. f-^zir ( T i Oj ) t j: 
mtis. ^^-ra-h^titzm^mm^-h m 

3t«iaE«§ttcO|oI± (!»§H¥6 - 19 819 
ra^6-2 78 2 4 1-f-^) ^*«f8^$fn:v^S. 

t 0 0 0 3 ] m^-f}^e> . 7fejfflaEvStt^S^-r^:5'-rM<7) 

yyi^^'/uatcj: o»«:-r-g.::fe^<^S^*^±t=^rt$ 
[0004] — fgiC^co— oT-ft-sxyN- y ^ y 

mi. ±mm<r>^--^j:^-^^yytim^x\ ^com^ 

v^iS^Ltt#Hmf^ttj£^ ( D C ) xyN->y :J"J >-^^ft 
SrfT d C: t {ci "5 , T 1 (rmmM^-itb -thW^^ 

:m<7i^i,zmzm\^hixx\>^h. L*»L. H;ne:/5«T' 

[0005] 3t«H«vSftS:ff i^JKtcJtM 
<03eiB!«E«tt*«[6l±-r « fc 5r^ai tTt: ( 1 0 - 

2 7 8 16 5^^Jkm) . ±ie#&t iiiif . ^m^coi^ 



Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



;t. 

[0006] 

[0007] 

[ilS2:»;yi-r&7t46<7)#S] *^B8ii. T i 
[0008] f^ieSJEB1±;^>'^' y ^ y >i!^&3!»iRiSH±D C 

[0009] H?iesiKio»K^e<ji¥$*^ 5— 1 0 0 0 n 

[0010] fliriB^*<p5f9X-C*S<?3<±. »S Lvw 

[00 1 1 ] ^y::, *»B^<i. m^iixx/i^i^±^zm 

[ 0 0 1 2 ] $ ^>tc, *%BB<i, K^JsiiPFvSttXf;^ 

[00131 $ ^>IC. sIsMB^Ji, im±cO^SS:±^ 



(3)^2 001-731 16 (P2001-73 1 16A) 



[ 0 0 1 4 ] $ /i>(C, *^Hfl»4, 1 aj.:Lh<0^]BS:±^ 
ra-fc-ri.^iS^'-y y h$rfflV^^ffij!)<0. OOlPaJa 

ixtiiixim\'^xmj^^:xj^ y9 y y^^&SrtrdxyN- y 
[ 0 0 1 5 ] $ iot, ^I^BHti, Hine»M«SS!J^ST' 

ayvn-'y-imtfzmi^'^x-mM^ix. :f}xm^^ 

:t y-^'f -r-tctt*^ L , ^y-^-f if- 1 y 9 y 
ii. ^^o-:^«3ry-^'^if-■C3!■y^i^:^!la$<^y::;<f 

y yf^-iz^m-th z t immt-t^mmcom 
[ 0 0 1 6 1 $ ic>t, ^^ii. mim!iR<^mmsx' 

h'>X : 5i-y>-S-#^r-ri.m»S-Bufe^<offlccrsntT 

[00 17] 

(R^i-t-rS^Jg:J'-y-y hS:fflvvj)-a«{o. 00 1 Pa 
J;Ui<05ry>'S:#^-r&B?^i:tt#H^fRlBtt;^>'N--y 9 

[00 18] ^rJ'-y-yhti. T iMmX'i>X\>W, 

[00191 iHbtt#HSt«-«lS-f S;<r:^t4. i«-EE*« 
0. 00 1 PaliLh'50:ty>-S:-^*-ri.. wfLlCiO, 

9ymj ttV^p. ) ^fc, :^^mz}i\,^ 



Patent provided by Sughrue Mion, PLLC - http://www.8ughrue.coin 



[0020] ^^¥1 0-2 78 1 6 5^^^{C{i, R 
Tor rJjUii:^I.CfctC<J;0. fS^^5fe^SttSrS^-r 

[0021] 2ts:|%H3*{i, ^^<r):fTm. BP*>, T i 5r± 
[0022] RJlEttX>'^••y U V^ffitcRIL-Cti, I T 

•7^:^-hayxj^-/^^'jy^mi,z^ :^Yy^Rfm.:^x 
ttxm\'^fz^mi:tmLti:fcmmii>tix\^?, (Th 

in Solid F i 1 m s . 2 8 1 - 2 8 2 ( 1 9 
96)A. H. M. Zahirul Alam eta 

1. , p. 209-212), B5IB:ft:i5tCfcV'>TJi^HH 

[0023] i!'(b^^'>'<03tM«vSttJi> 0y;c«f , 

•S. :^#$4. 5cmx5. 0cinx2mm<7)fiMt><t 

ifmimipm&^tifz^m^(>^&'^yyji'&m& sr± 

T/l'T fc Flg^Sr 7 50ppmi:^&J:o Icttl^-r 

h. mz/f^xmmm<7)9mi)^h-^yrfu<r>mmiz6Vf 



(4) P2 001-731 16 (P2001-73116A) 



ymi^ frter-fe h r/wxh Y^m^-tfii o 

PPm/hfeU:.-C-4>ScO*«ifiL<. lOOppm/h 
JaJi-CJ>«.<^)*<J:0»aiL<, 1 50ppm/hULhT 

hh<r>ifi^\,z'mt,\.\^. 

[0024] Ki5tt::?.yN- y 'J y^^i&Cfflt^<bn&S!-ft: 
ttllHSiifc:t5»t&3l-V>'<^S<o±K{i«fc:^:< . ^^o 

-imAm'&^z^i>ixhK-hX'hft\ti;.^'^iiK ^vy\t 

memitf^im\z-m\^tdh. m^kz^^h Jt'ft-c-K^t 

isVy<r>^m:'S!mm),zyL\ihWmtti:\^. mz. Jt- 

v>'{is y^n-^f^y) yymzm^hi\.hm^m\iz'm^t3 

ixhU^(r>m\A^\%m:.-tmT^t^h'o . tti. xmz 
m-ssttA^v'.Tts^KOfiiv'^tassr^-r?., ^^y 

<Oj^mi2 P aJaTT'*&<0*«if i L< . 1 P aJaTf 

[0025] m^mwm%i:m^-ti>:^:^^i, he^h 

(O:tYyi't^-rhi>c0X'$)iU£^(iZm&$ti^j:\<\ M 

tif. :^Yysm<r>/fx ; ::fYytiXX/m^<om^^ 

X ; :^Vyi5i.X/T-m^:^'X<^m.^:ffX ; jJ-V^. Kig 

>rix<i>(i, m&x't.tzii2mvj±^m^Lxm\^t> 

XcOl 0 0~5 0 0f*:S%-C$>S<0*^»^LV. ±iBli 
xti. ^jmi:hMtiZ^±.^-^h. Ltzi^^X. JpvS 

fz. ^m^:^xi:i^muzm^izi,. 'i%titihmit^9 

[0026] ^y>-(i, t^^i. J: 0 C 3!-y-^'f 1f- 

l^iO.aft. 0. 1~1 of*«%ss<o:*-y>sr^w 

•r-i.. itYyiiXxm.n<r>m.-^:^xtLxnhtih. t 

tz. imthXo\,z. ifV±^^-f,ziHih^Yyi^ 

*f6H^tcfcv'>T{±. i^Ufci^fc:. 3ry>'<o^i•ffs^^e^ 

fz 1 ) 3i-y>'*iJ:t/Bl3gioa-^:<fxt^v:«2 ) jj-yv. 

fiimtsj:v^m^x<om^}(fMz. ^^}9xi:mm 



Patent provided by Sughrue Mion, PLLC - http://www.8ughrue.com 



ffl^;!r;^Srfflt^S«^{4. ±Ki 0. l — lOPai: 

jrVV-cO^ffifcK^O^^EcTjfoSrO. 0 1~3Pa 
tU, 0 . 0 0 l~2Pai:-r&<0*«tf 

[0027] ±M<rmmW-l 0-2781 6 5-f-4^#lC 
:5r*>o;t, C:*lfcStL.T, :^^mX'ii. 0. 00 1 Pa 

tij^x^. -\-»^mgsmi^^&:ibi)^x'^h, 

t 0 0 2 8 ] :^^mzm^^iotlhX^'^-y 9 V v^mi. 

wj&'&LXf^-y 9 >j >'i^mx'S>tnmi,zm^^tvr, dc 
(m.m . RF immm) , Dc+RFm<o^m<7i:f3^ 

[0029] :^^mizx *)mm^ittms^<7)m^ii. m 
M,izmmtt:iki!)<X'^. i^— ^i><oi:-rs<nfc**"c$ 

^WJS^J&SS—I OOOnmT*&<0**»* L<, 10 

0 — 5 0 0 nmt'ft^<?)*U OiiF^ Lt^. 

[ 0 0 3 0 ] 2|s^B^tcj:ix<f, mm<r>mmmit)i 

mi. mtli. J I S R3 2 2 1 tc«^$ix-tV'>|,m 
KUC S-lOFitfiSOO gX<7)f—^<-W^I,ZX 0 

^-^-mm ( 3 0 0 El ) mtkco^-ximiti}^ i oarx 
[003 1] sjs^gBjicijc^-c , ^ncojg^^nsa* 

[0 0 3 2] +-Ct, ii^yTM.^ luWimMzm^^hfi. 
h<7)X\ m^i3'/fy:^Xf>^<y)li:^mm<r>1S^t.L\>^-m 

[0033] m^<r>mmmmi. m.wm<7y^mm^j:i> 

Patent provided by Sughrue 



)ra2 001-731 16 (P2001-731 16A) 



[0 034 1 mi^i,zxf^'/9*}>y^ «^3e^ 

{ s i Oj ) wmifmi hix-h . ^^m.zi. ^ma-^ 

hZ.kijX%h. 

[0035] mw.ifm.f'yxcn^ ots:i^m^<r>i^<ryxh 

( 5 0- 1 0 0*C) T-fflV^f.ixl. t cTjtit'^T 

h ztiiK'^^^ yttmi)^h^i>mmzmiSii:m&^h z 

[00361 ^is. ^^izuK-^xh. mtiiiim-t^ 
ztifix'^t. m^ffitami. mti-^ ym(mim<^ 

[6i±tc*^T'S>s, mi^<r>i}m±. ms^'^(,zndztx 

w<r>tmi. mumt-t^zti^x^h. mmn, m 
e^mi,z^>Pttciimmi:ii^-ti>msm<r>tpTi\mt: 
ffdij<nxhh. mum^rm^'^^t, m^i^za^m^j:^ 

(4, 1 00~6 5 0T;i:-ri.C:i:*^'-C'#-l>, 1 0 O'Clil 
IX'htt SPllii(50S&S*>'HH ^> *HC ^ 0 . 6 5 0 •cmTT 

mzh^s^.^. tti. muii:i}mti>m-^i,zii\.^x . 

■^*^®*^T;U;^ 'J ^'N'l; Tcoitn^^-th t ^ tc{4, 

S$n=5r^^A^\ ji^, v-K* ( S i Oj ) Jl*>'fflv^/i,ix 
Zconb^. ■th'J^A'f jJ->-<0h7 yrttS:Wtf>S 

<r)mm:mii. mzm^^tL-r. ^>'^•>y^'a. ?gffi^ 

[0037] 3|t^H^cOlgr<0»^«4, S#:tJ ilX^S* 

I, PLLC - http://www.8ughnje.com 




(6) ^2 001-731 16 (P2001-731 16A) 



[0038] 3|s:5&Hflcoa^*coffl^<i, mzm^^ti^j: 

I.. 

[0039] 2|s:»BB<7)IB=<0®»l±. g!5Rfc il/f^FvfStt 

^mw.x'h^. 

[0040] ^^mmm<r)mmti. i ai-xtK^ss: 

:ffx?:^^-thmt\tnmf!.x-Rmitxf'<y 9 0 y^m 
^b-rhm^i:mw±.f.zwm-t^iimzii\^x. mt^ 

[0041] 2|s^BJ<OS^5:<^>S»«. 1 SJiUiCO^aS: 
ia^J'i:^- •&:^JR:J'-y y h 5-fflV^t»-EE3&«0 . 0 0 1 P 
a J.XhiO Ji- V y 5: -t-^-t h K^ttt^H^fRJCttx v n° •/ 
^ U y ^^&«:iT 3 ^ i: tc J: 0 , mfie 1 atUi<O^S<?Dl! 

^^^^^fthwm^m^±.izw^-thmmnw& 

ify^^<r>jmi^Yyi\L'ti>^emzs^s^y^Yi'^ 
■f-. *}J:y^3rv-^'f■r-*»^.tt*&$<^S3^•v>"^^:J!^ 



[0042] sfEf^cOlSAcO.QfiKi:. 1 milji^)^^ 

±mtt'th±m-S'—tf-/h^m\^^Ki}^o. ooip 
^ y yymi^ p c i: j: o , I5ie i aiaji^o^soK 

itattTSttB^s y x/wt . -^^wsLifx^msm^m^z 

ais-#s3too. ^mitizmmth. 
[ 0 0 4 3 ] a 1 {i. *^HH<^iiE:<7)®«iO:ty>'^ 

<r)m^m<r>-M^^.-tWe^X'hh , T^f^y^'iy/ 

<^)-«fii*^UTiJtB^&*«, ^^m^ms,iz.ixh\,zm 

•&^ix.t£\.^. Wb\,z. mm'7m^mm.(rmm.zr>\^xm 

(A) ^ryyi^g^g (a) itstiii/ 

f6^S*-&5^i:S«:J''fTJl-y-:^'fif-2fc. 

t ^^ncDtH^ff^mkco^^y^^mTh h c^ij^a^t 
Lv^. UT. *i&BB«oiis:«7)ffi«<7)»i^toi3i^a*^ 

v-'TiKHj-T'i.d^ ^%^cr,w>^<7imm^tvy^mm. 

imt hzhijX'^h, x/^'v 9 K yy^f-^ y)<^-3\,z 
ijv%-c«i, jfyyj^^a (A) <05ry-:>--^if-2*>^> 
$ it/c y y *> J; t^vStt^'x ^ it^r-r & K-fCtts 

[0 044] t:^yi-^^-2 Ui. f^- 

(r>^ayh\=i-y-4imttzmi^'S5X'm&$tiX 

•rsii^^y^ii, ms.^yho-^-4(izj:oms.i:m 
s. 5^■y:^'^if-2^i, ^i^$tirzm.-^:^:^'p(7)m^i: 

[0045] :ty-^'f if- 2 i: XJ^-y 9 U V ^^f-A- y^*-? 
T-CaSjiSix-CV^S. ^ry:^'f-!f-2-C^UJtJry>' 
S5$ix. #tai'i=7S::n-L-C:^>'N*-y^yy^^f-vy>'-v-3 



Patent provided by Sughrue Mlon, PLLC - http://www.sughrue.com 



V 



Ji. J^■y-^'^if-2*»^>«l&Si^JtO. OOlPaJJLh 
»^Ll\ ;:?.yN' y:?yy:/<Ogt;<fX{±. 1 

[0046] mtii'smm&^tL. jfy-^'f if- 2 th 

v\ ±ieiEfflT'j>.?.i:, ^yr^'^-9-'-2^c*>^t■&^y>' 

[0 04 8) 53SZ^'g:J'-f rJi-y-^'f-r-2{i. m.c 
J: -pT 5-2 5 k Vgjgco3SSEmE5rJD;c.-C 

-c. mmimffim.K\.zxhVimMT<^mmb'^^j:^^. tfc 



(7) H2 001-73116 (P2001-73116A) 



*«-5T, ^^ite<OSftTiJ'-^»->;ty>'#*S^;(f:^S:*l 
6>Ii:*^-Ci'&. 5j-y^>f-*f-2tC*JV^-C«4. ^SiX 
feS^;<f:^oK«<0-gp**:ty>"fki!!«lS*i.. ^YyH 

^^K^s^LJtJryyioftiW) ti. jis, 0. 1 
-1 oim%TS)^. 

[004 9] gy|3>'ho-5-4{4, 3i-y^-f-r-2 
2T<r)^Yy-{tmimi&^tihm-kff^co^iSilzii K)^ 

izmM-nyvvj-^-Ax-mrn-th, s-^;<fxc7)8£a{4 

2 0—1 0 0 s c cnii:-r6«0*5jlHF^ 

[ 0 0 5 0 ] X^-? y U V^^^-v 3 CfeV^-CJi, 

iaULhcO^M^±^*i:-rS^Jg:5'-y-y hS'fflV^ 

0 . 0 0 1 p &\ii±<r>^Yymxfy^-mL/f7.i'^^-t 

tmi^±.\,z^^tih . mm.x/^'y9^jyymki. ^ 

SClfc^^'T-lia. mxM. Ti, Al, Sn. 

Fe. Cr. W. Mo, Zr, Hf, Th, Mg, C 

tcfeV^Tti:, SIBttxys- y :? U y^m^^Ktl^Qi . 0 0 
1 P aJiLhtf^sryySrif^-rSK-fkttl^H^-Cif 

#<5>*ta. -^WmcMi. mxML. TiOj, , Alj o 

3 , SnOi . Peg O4 . Fez O3 , C O3 , 
C r O3 , WO3 , M o O2 , M o O3 , Z r O2 . H 
f O2 , ThOj , MgO, Cu2 O, CuO, V3 O 

5 . VO2 . Vj O5 : z.lxt><n2m}±<r>m.'^im 

[0051] X-^^ y 9 y y^m<D:fm. XVN->y 5' 

•jy^'iO^^ff, »K<^)JI$^«4, ^^<^m-<^wst 

tmmx'hi>. ^tz. 9-y-yh^<r>ikxmf}ii, 

c^liH, WliJf, 0. 1—5. OW/cmi t-TiiJfi 

y 'J yi^'f-r yj<- 3 S«!^t:RS^$ 
<x=5:»r\ /hSo;^>'N'-y ^' y^f^f-v y^i-li. ^t^f 

(-^y^^y) eot><?)t»)a{=fflv^'i>nS. iJt, lai 
[00521 ^^^~9- 1 0«±. ;^-'N->y 9 U V^^f-^- 



Patent provided by Sughrue Mion, PLLC • http://www.sughrue.com 



(8) H2 001-73116 (P2001-73116A) 



0. 1— lOPatL. :ty vio^j-ff wim<r>ji^Ec<om 

iO. 0 1~3Pai:L, Jtyv-O^-ffiSr 0 . 00 1 — 

loo 5 3] jgSrjyha-5-6«i, X^-< yi'^Jyi^ 
f-i'WN'-3tCfltj^-r&jry'Vit*ii-&;yx«S[aS:S 

;<^>?.c08Sa$- 0 . 1 — 1 Os ccmi:-^S<0*«»*L 

v'>. 7rV-^-f1f-2■C-|6^t^o^l■y>'■i•*■ii-^;<fx{i, 

[0054] ^?£tt^'X«|&SI8*^<i«*&$iX&^vgtt 
tV\ 0. 0 0 IP a 01.(0:^ Yy^:^^ 

[0 0 5 5] ^v'>'^5-i 2{i. mt-7y^y (iv) 

^ST'*>S, ^Yi-^^-2-C^Lti^''/yif^m.^ 
ify^.ffioio. x>'N*y^'tl>'^f-A'W<-3^<^fitj^fiSr 

jry>#*s-^^xs:3ryy=^f7-i 2tctt*&L. :ty 

[0056] :^Yy^-9 1 4{±, :ty>'tf03l6ffiilR2rfiJ 

mvxitYyn^im&'fh^mmtfim^-^fyfii,. it 

Vy^ — 9 1 4{Cj:'3:ty-?-^1f-2T'0:tyWl:*^ 

[0057] ^y^ii, ^Oit-ft. ^^^iosa. «)C 



[0058] (a!*. ^cOffiv^K^ 5rfflv^-C:t yr^^1f 
-tciO, ^y^'^i-ffAS-^'fcSa^Xfx^^S-^ 

:tyi^^ffi*^'-^T'ib.S.S^;<?^^#& ^b\iX'% 

tcij^-iti. ^ym:r>WfiX'}f^^£\^:^vy^ 

ttSfc*^><?DlC*i:L-C, «a9 9. 999~99. 99 

9 9%JiLhi: i. 0 ^£^Vm<r>mi!bX'y*j:\^fmi::^ 
y-^'f-tf-K:tt»&L-ca^;4r;^S:^$-^7t*»\ ^tyi^ 

h, ^y>-Sr^tt:^>'^*•y r^' y y^liZm^^h^^Zii^ 
[ 0 0 5 9 ] ±j^L7t i 3 tC, 2|s:^BJ<:0llE:tf0®^«03r 

-izm^L. :^Yy'tt$m<^mz^!m(^MXi}^mfix 

ec:'3li<V->:ty-^'f-tf-5-fflV%!t^ll-C*>S<OT\ 

S6ft3!r>'SiJ6Ti!'-^<. J^y V^ff*<-StfDjj-y 

[0060] ^^m<r)f^E.cr)mm<r)yt-Yy^^mmcom 
3j-y>'^£E*<-^<ojryv-^*«-^;!fxsr^swtc 

C: bii^X-^ &AX\ mti£. RJi5SXVN--y 

u >'^^&tfflv^^<is^y>'(!o«fc*&tcjffjai:fflv^^,ii 

[0061 ] *^BB(?)|gHiO«^co?il^<7)KjS:ft«l=J: 

tn£. xj'<-y:^ijy^^mizm^^hmmmmf^'S:m&-t 

■5.. 

[0062] :i?wm'mE<r)mm.<mmm^mi, 

[00631 *f6B^£OmAxCO®8i<0?||S<7)S{Ji^a<0- 
fiaji&E3 ic^-r. X/N' y 9 'J >-:/^^ WN'— 3 1 cOI*|gB 
tfi^V^^^- ho>iamffllK53 2 . ^JS^'-y-y h 3 
3*iJ:tXS«c3 4/)«ESS<l&. 3j-y>'if*;yx«. jf 

y>-^^;yx^AP3 7j:'5SA$ix, jj-yv-^^^yx 
a:ajyxyi^3 8*»^>s«c34ci4i]ffc»aj§ti.i.. Jty 

y'^^^:^tm.^^ixhfiMi. S«t3 4<OBoi:Sil<o 
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mxn 3 9 J: *)mx$ix. ^*SttXf;^KaiyX;P4 0*» 

S«s3 4tfDffitC:¥tTt0^r[6|T-i>-:>-Ci>, ±m 
>y h 3 3 tfO:6-|6lT* o T t J: < , :ty V-^W^y^^ 

Tfi^fcl^fil^-tf-^o. ifeJS^'-y-y h 3 3 tmi^S 4 i: 

^-li". Sf*3 4 0±lC^)gK-fl:M2r^-r-i.. 
[0064] 3tE%BJc0I^A<0m<0^M<0M]^SCJ: 



(MoT, x>'^•■y:J'U>'i7^**>'ffiT■li:■r. 
10065] 

1. ^BI(^S!Bi 

[0066] 

[^1 ] 



1 £ 



















[ff/cm'] 


[t] 




1 


TiO, -1 


T i 


Os:Oi - 10:90 


2.5 




r 


TiO: -2 


T ] 


0)102 20:80 


2.5 


^ i£ 


3 


TiOt -3 


T \ 


OitOz 10:90 


2.5 


2 2 0 


4 


TiOi -4 


T i 


OiiOt » 1:99 


2.5 


J£ ABU 


5 


TiO, -5 


r i 


Oi 


2.b 


£ ii£ 


6 


S i 


S i 


Of 


4.4 


£ 41BL 


7 


T i Nx 


T i 


Nf 


4.4 


^ is 


8 


TiOi -6 


T i 


OtiOzZAr » 7.:18:80 


2.5 




9 


TiO. -7 


T i 


OirAr - 20:80 


5!. 5 





[ 0 0 6 7 ] m 1 mz^F. \^tz\:)S\'<r^m\t^ JjlTOii 0 

y-:i<^i!^;y7X (|ISICail~7t5J:t;fJtiSMl 
~3) . ^'fir^K^^X (SUfeW8iiJ:l/Jt«t««J4) 

yVXf^y^'^yV'^f : Kr , 2 0^i-ra 
^ffi : 1 . 0 0 P a 

K^ttt#Hm$r«^-^--5;<fX<^iea<55^it : 5 s c c m 

® ^<r)mr^W>zWsti>1kW 

iixm^^\^z-^m.^tvr:\^hi}x : mmcr>;^ {mmm 

X>'N'y;?'J>-^^f-W>''C-3'V#*&§ixSSiJ-^: 1 0*^ 



[0068] (mt&mi) ^iif>imLtl»^2mm^ V 



^^'i^y-C— ir-b'/hL, £E*I*<9. SXlO-'Palc^: 

JJJV ^-C, » 1 ^lizm-^n- 1 t'^IK«:<Ti' JftM^WJl 
S r^Sj WTRt. ) 200nin 

<r>T i O2 (7mm (T i O2 - 1 ) iOJB^Sii^^n- 

[0069] {mm2) ^^l(r>n,i:>*)f,z. ^^2X' 
^^'tx-itzmVii. HMCT 1 1 Wmoy^l.zX D . if 
S 2 0 0 nm<OT i vmSk (T i Oj - 2 ) <0?g^ 
$ 7 n - h 9 ;^ « §: ft^ . 

[0070] (mmm3)^m<m.iyr)f,z^^9^ex' 

^&^tv^$<5,lc^ft3-C^S:tf-57tU«'M±. 

0 nmcOS i OtffiWM ( S i ) iiXVm^ 2 0 0 
niiKOTiOj <:0»K (TiOj -3) £0}g^$<X3t7 

[0071] (||JfiM4 ) ^f}^ 1 cOt^ijOtc, fkn-eX' 
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0 nmCOS i OtCOM!^ ( S i Oj ) HXX/m^ 2 0 0 
nmcOT i Oj cOSiK (T i Oj - 1 ) <7>m&^tlfzy 

Onm<OTi NxO^K (Ti Nx ) tJil/J^S 2 0 n 
m<r>T i (T i Oz - 1 ) <^J^jKS<TJt70 

[0073] (nsfe^ae) ^fM<ofu>otc, 

$5 0nm<OTiO2 COSK (TiOj -5) . JfSl 
0 n mCOT i N, £7)^K ( T i ) , If $ 1 0 n mCT) 
TiOa <0^M (TiOj -5) . *Jj:t/^JlS 2 0 0 n 
in<OT i O2 ffimWk (T i O2 - 1 ) <?5Jg^S<TJt70 

[00741 (m:im7)^^l<7>Wb^i,Z.fmAX' 

$20 0 nmtOT i O2 COfflKTiOj -4)cOJg^ 

[0075] (imm\)^n-\<r>wb^iz.^sx' 

$20 0 nm<?DT i Oj ffMWk (T i Oj - 5 ) <?5}^^ 
[0076] (.&Mm2) ^^l<7m.i>^\,z, ^^IX' 

$30 nmC^T i CO^H (T i ) oyB^^iXfz 

[0077] (lt«J««3) ^fflcOftbOt, 

laliKO^rStci 0 . ^7XS^MiS*><i>Jill=, Jf S 5 0 n 
m<?)T i O2 <rmi^ (T i Oj -5) . Jl$ 1 0 nmco 
T i Nx cOfilK (Ti Nx ) fcilfff^ 1 0 nmCOT i 
O2 cOSIl^ (T i O2 - 5 ) «0J^^$iX!t7o— 

[0078] (HM^JS) ^i6^?^Lfv:Jl$2mm, * 

f-^WN'-fcHry hL, E^J**9. 8xl0-«Pafc:^r 

iJci^T. ^l^icm-tikWSX'mSki'^^K MM^Wff 

$540nin<0Ti ©2 CO^Sg (Ti02 -6) ffim^ 
[00 7 91 (JtS^4) ^ff8<Oft*>0K:. ^9t' 

fi£«*=ffo;tJ3iii-«±, mmstnmir>-fjmi.zx^ . m 

$52 0nmC0TiO2 cOilJK (Ti02 -7) cOJg^ 



[0080] 2. m§s&^ 

[0081 ] 3. 3KfijH9E?Stt (T/Uxt F^^SES) 

1 ~ 7 ij J; l/it ^ 1 ~ 3 <o ii/c ^i^^oj^^ 

$<TJt70-h;jr7:^«*»'b:^i'S4. 5cmX5. 0 
cmX2mm<0ir>':r;l^Srf^LTfflV^;t. •^-y-T/l'S: 
KffiSr±{cL-C^«3 L<7);<f5;^S^{c:A*i, Umz 
•CT-b h ryl-f t HMS$!,4r*«J 7 5 0 p p m fc ^if & J: ^ 

lC6We57-7../7 5>f Ml3t*T42|s:S:fflV^T*«>l Ocm 

[00821 4. itiBaaEJStt (>f-W:^:^/P-KfeS!l^ 
iSSO. 0 0 3mo l/L<0;<f-pyyy|/— *^?aEfc^f 

tmfALx^mi^m^^fz, ssmx'm^mt:miL. 

l^J-f^> ^^U>'7';U-<0©JRt-^'T'Jb& 5 8 0 nm 
[0083] 5. JH^fiitt 

J IS R3 2 2ii,zm^ztix\'^hmmcs-io 

FmtS 0 0 gTff)7—^^-W^ ( 3 0 051) 

[0 084] m^i:ts2mmi/m3mz^-t. ^4", 

mms) li, m^MMi}<0. 0 2 3nm/ (mi n • 
W) t±^\,^mi:^Lfz. ZtHzMLX. #ffl5l2r«« 
-rS;(fx**^y>'&-^*L^:v^j©-& (ifcl!20lll~4 ) 

[00851 
[«2] 
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^ ■ - _ _ - --- Mft Mft r^v f 1 \ 
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1 0 U 
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1 5 5 
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Uiijaf^. ^31*. 600 mH) 








5 


GAiN.(S0)/Ti0»-l(20) 


1 5 3 


2 




6 


G/TiO,-5(50)/TiN.(10)/TiOf-5(10)/TiOt-l(200) 


1 5 5 


2 




7 


G/TiOt-4(200) 


1 0 0 


2 


It 


1 


G/HQi-b(200) 


3 0 


2 






6/riN.(30) 


2 5 


2 


9J 


3 


G/TiOt-5(50)/TKN.(10)AiOi -5(10) 


2 5 


2 



[0086] [^31 

S 3 a 





If > ;u at jfi 


AABS 


<i»j|iai1±) 




G/T i O, ~6 (5 4 0) 


0. 35 


2 




G/T i O2 - 7 ( 5 2 0) 


0, 18 


2 



1 0 Jist— 

1 1 

1 2 jj-yy^^- 

13 
14 

2 1 5tM«E«ttSr*t-|.T i (rmm^^^'rti:.'^^ 
22 ^ 

3 1 y yy^^ v) <— 



[0087] 

y^'fimfii.z—^m.^^-^h^ihti^X'^h, ^hiiZ. 
hmm<^^i'ii^Lfzi^<r>\,z-4-hztt)<x't^ A^-?. 

[011 *f6HJ<o^KcOia3i*1i?:ll]^S7t4^cOj| 

[021 ^^mici.*)%hixtzmmff)-mcr)^mmc 
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32 
33 
34 
3 5 
36 



3 7 it^/y^^A':^mxu 

3 8 ^yv^^r^y-x&aiyx;^ 

3 9 ^vgttXf-:^»AP 

4 0 ^vStt^^f^&ttyX/P 



[@1] 



[@2] 





(A) 




34 



36 



<5 



39 



40 



31 



(51) Int. ci. 7 

C 2 3 C 14/34 



F I 

C 2 3 C 1 V34 



(##) 



R 



«i^iii»«i^^Tfr»iSinK^mii5o#itt 



F:^-A(##) 4G042 CAOl CBOl CC03 CE04 

4G047 CA02 CC03 KE04 
4K029 AA09 BA46 BA48 BA60 BB02 
CA06 DA05 DC03 DC34 DC39 
EAOl EA03 EA04 FA04 
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